I n t r o d u c t i o n
Export prom otion for domestic firms enriches the nation's foreign reserves. It also contributes to stability in the management and employment o f these firms by obtaining a broad and diversified product market (Bernard and Jensen, 1999; Das et al., 2007) . This is an important policy effect, especially for developing and post-communist transition economies that suffer from a great shortage o f capital and the vulnerability of domestic economies. It is, therefore, natural for these countries to intently seek the benefits o f export promotion. In the context o f linkages with the global market, another economic policy intensely prom oted by the governments o f developing and transitional countries is the attraction o f foreign direct investment (Fdi). Multinational enterprises ( M n e s ) from developed economies not only contribute to the creation o f new markets and jobs in the host counties but also have great potential to vitalize the domestic economies through the cross border transfer o f advanced technology and knowledge.
A number o f recent studies have revealed that these two policy measures for deepening integration with the world economy are closely connected to each other in the sense that the attraction o f F d i stimulates the export activity o f local firms. It is argued that there are two main channels that tie F d i and the overseas advancement o f domestic companies through the export o f products and services. O ne is the direct participation o f foreign investors in company management. This works as an internal channel that increases the trading business-related information and know -how o f a domestic firm with foreign participation and has the effect o f significantly increasing the company's export potential. Another is an externality that is brought to indigenous firms by the export activity o f M n e s . Domestic firms might be able to more easily overcome various barriers associated with new entry into export markets by observing and imitating the sophisticated export operations o f foreign companies. This positive externality o f Fdi is considered to have originated mainly in the reduction of information costs that domestic firms would have had to bear w ithout the M n es, and it is, consequently, called the "information spillover effect" (Aitken et al., 1997; Kneller and Pisu, 2007) .
The export-promoting effect o f Fdi through the two channels above has greatly attracted academic interest. The num ber o f empirical analyses on this topic, however, remains at a low level compared to that o f studies concerning the productivity spillover effect (Gorg and Greenaway, 2004) . Studies on transition economies are even more limited, and they tend to concentrate on China (Ma, 2006; Swenson, 2007; Sun, 2009) . Lutz et al. (2008) , who analyzed the effect o f Fdi on the export activity o f Ukrainian manufacturing firms, is probably the only previous study on an Eastern European country. However, as the authors recognize, their study does not discriminate externalities from the export-prom oting effects o f direct investment due to data limitations.
In this paper, we empirically examine the direct and indirect impacts o f Fdi on the export decision o f domestic firms using census-type data o f Hungarian firms and make a contribution to this research field from the standpoint o f European transition economies. Hungary has received quite massive direct investment from the early stages o f its transition to a market economy. W ith its drastic market liberalization and the open privatization o f state-owned enterprises, many foreign joint-venture (JV) firms as well as wholly-owned subsidiaries ofM N E s were established in Hungary (Iwasaki, 2007; Kiss, 2007) . As o f 2002, 1,718 firms (7.0%) out o fa total of24,555 manufacturing firms were operating as firms that were 100 percent owned by foreign investors (fully foreignowned firms), and 1,447 firms (5.9%), as foreign JV firms. In Hungary, direct investment in the service industry is also very vigorous. In fact, the 114,313 firms in the service industry included 8,777 (7.7%) fully foreign-owned firms and 4,576 (4.0%) foreign JV firms in 2002.1 W ith regard to the export-prom oting effect o f Fdi on domestic firms, it is a more notable fact that the foreign companies in Hungary have a substantial export orientation compared to local firms. Table 1 reports the export intensity by ownership structure in 2002. As the table shows, the percentage o f export firms in the total number o f foreign companies substantially surpasses that of fully domestically owned firms in almost all subsectors constituting the manufacturing and service industries. This fact suggests that Hungary is an ideal research subject to assess the effects o f Fdi on the export behavior o f domestic firms under systemic transformation. As we expected, the empirical analysis in this paper detected a statistically significant positive effect o f Fdi on the entry o f domestic firms into export markets.
This paper also makes a contribution from a methodological aspect by proposing and estimating a new empirical model focusing on the multi-layered structure o f the 1 Author's calculation based on the census data reported in Section 2.
T a b l e 1. E x p o r t I n t e n s i t y b y O w n e r s h i p S t r u c t u r e i n t h e H u n g a r i a n M a n u f a c t u r i n g _____________________________________ a n d S e r v i c e I n d u s t r i e s , 2002________________________________ Note: "E xcluding financial interm ediation. Source: A u th o r's calculation N a c e industrial classification. O ur new model is designed to identify the externality of the export propensity o f M n e s in relation to domestic firms according to the industrial sector at different depths using multiple variables corresponding to the nested structure o f N a c e . W e confirmed that the new model makes it possible to detect an information spillover effect that is difficult to identify using a conventional model expressing the presence o f F d i in the export market with a single variable.
Furthermore, in this paper, we examine the relationship o f the heterogeneity o f F d i and domestic firms with regard to the information spillover. The transferability of knowledge and technology from M n e s to domestic firms greatly depends on the firmlevel characteristics o f both sides. This fact has been repeatedly demonstrated by Blomstrom and Kokko (1998) and other preceding studies on the productivity spillover effect o f F d i . It is an important viewpoint also for the empirical examination o f F d i externality with respect to the export activity o f domestic firms. W e found that the investment mode and size o f a foreign organization and ownership structure and size of a domestic organization, as well as differences in the human resource and organizational capacity, are closely associated with the potential for information spillover from M n e s to local firms.
The remainder o f this paper is organized as follows: Section 2 describes the data employed for this study. Section 3 discusses the empirical methodology. Section 4 examines the characteristics o f export firms and their possible endogeneity with the export market entry. Section 5 reports the baseline estimation results o f the export decision model. Section 6 looks at the relationship between the heterogeneity o f F d i and domestic firms with the information spillover effect. Section 7 summarizes the major findings and concludes the paper.
. D a t a
The data underlying the empirical analysis in this paper are the annual census-type data of Hungarian firms, which were compiled from financial statements associated with tax reporting submitted to the National Tax Authority in Hungary by legal entities performing accounting and tax procedures using double-entry bookkeeping. The observation period covers four years from 2002 through 2005. The data includes all industries from manufacturing and service and contains basic information for each sample firm, including the N A C E 4-digit codes, the annual average num ber of employees, overseas turnover, and other major financial indices. In addition, the locations o f the sample firms are identifiable to the extent that they are divided into the capital, western, and eastern regions.2 Information about the ownership structure includes the total amount o f equity capital (prescribed capital) at the end o f the term and the proportional share held by the state, domestic private investors, and foreign investors.
All nominal values in the Hungarian forint are deflated with the base year being 2002.3 The consumer price index, the industrial producer price index, and the investment price index reported by the Hungarian Central Statistical Office are used as deflators. In addition, sample firms with unrealistic and inconsistent input and missing values that are impediments to our empirical analysis have been removed, and the cleansing procedures have been diligently performed.
The data form an unbalanced panel with the new entry and exit o f firms during the observation period. All o f the effective data values concerning these newly entering and exiting firms are used for the computation o f industry-level aggregated values including the F d i spillover variables discussed later. The observations used for our estimation of empirical models are limited to those concerning foreign JV firms and fully domestically owned firms available in the data for two or more consecutive terms in the observation period with an average number o f employees o f five or more. This aims to exclude socalled "one-man companies" and micro firms from the panel data estimation of the export decision model for domestic firms.
As a result o f data cleaning and the exclusion o f small-scale companies, our final sample consists o f 12,854 firm-year observations in the manufacturing industry and 26,692 firm-year observations in the service industry. According to the official statistics, the proportion o f our sample in the total num ber o f employees in 2003 is 35.0% for manufacturing firms (4,276 companies including 456 foreign JV firms with 261,837 employees) and 33.9% for service firms (8,916 companies including 576 foreign JV firms with 261,958 employees). An almost identical proportion had been confirmed for the other years. In other words, the panel data used for our empirical analysis consist of sample firms that are representative o f the manufacturing and service industries in Hungary.
E m p ir ic a l M e t h o d o l o g y
The export o f products and services to overseas markets requires an initial investment which cannot be diverted or recouped, including the development of distribution channels and customers, research and expertise in trading and customs business, and the development o f products and product packages adapted to foreign markets (Baldwin, 1989; Dixit, 1989) . The disregard o f this aspect o f export activity may lead to a serious omitted-variable bias w hen estimating the impact o f F d i on export decisions made by domestic firms. Thus, we adopt a model o f exporting with sunk costs o f market entry to underlie the empirical analysis in this paper.
W e assume that a firm always selects the volume o f exports that maximizes its profits depending on the market conditions once it enters foreign markets and can consequently achieve sales s*. The firm may engage in exports (7 = 1 ) when the sales exceed the total costs consisting o f fixed costs F for market entry and variable costs c. W e also assume that the firm does not need to bear fixed costs F again in the current year when it has actual experience o f exporting in the previous year. The net profit of the i-th firm in year t is;
where V( is a vector o f the exogenous factors that affect overseas sales, and * it are vectors o f the exogenous market conditions and firm-specific factors that determine variable costs, respectively. In the empirical analysis, we estimate a binary-choice model o f the form:
where /3W , and are vectors o f the parameters, and Sjt is an error term.4
In this paper, we focus on two factors as exogenous factors that affect the overseas sales o f Hungarian domestic firms. O ne is the terms o f trade (TT) defined as the ratio of the export price index to the import price index. The other is the annual G d p real growth rate o f 15 EU countries (E U 15) weighted according to the market size o f those countries, which are major destinations for Hungarian exports. Hereinafter, we refer to these two variables as the "trade environment variables" for simplicity.
The market environm ent determ ining the variable costs for product and service exports denotes the presence o f M n e s in an export market, which is one o f the main research interests in this paper. Figure 1 illustrates the relationship between the share o f the foreign firms, which is weighted according to the foreign ownership share, of the total export volume for the N a c e 2-digit level sectors for 2002 through 2005 and the proportion o f export firms in the total num ber o f domestic firms. As shown in Panels (a) to (d) o f Figure 1 , in the manufacturing industry, there is a relationship in which the greater the F d i presence in export markets, the higher the probability that domestic firms in the same sector will export their products. In fact, the correlation coefficient is always positive through the four years, and all the approximation lines slope upwards from left to right. O n the other hand, Panels (e) to (h) o f the same figure indicate that, in the service industry, there is a negative correlation between the F d i presence in the export market and the probability that domestic firms will enter foreign markets.
To examine this relationship by multivariate regression analysis, we use the 4 This simple model that restricts the company managers' time horizon to one year can be easily generalized by adopting a profit function that maximizes the unlimited profit stream facing the future. For details, see Roberts and Tybout (1997) and Clerides et al. (1998) . Nevertheless, the empirical model derived from a generalized theoretical model also results in the same estimation model as formula (3). 
• Note: T h e vertical axis is the share o f foreign firms w eighted by the foreign ow nership share o f the total export volum e in each o f the N a c e 2 -digit level sectors, and the horizontal axis is the percentage o f export firms in the total n u m b er o f dom estic firms in th at sector. Source: A u th o r's illustration so-called " F d i spillover variable." It is argued that the greater the presence o f M n e s in the export market, the greater the information spillover effect brought to domestic firms by M n e s (Ruane and Sutherland, 2004) . To capture this externality, it is appropriate to use the degree o f the contribution o f foreign capital to the total export volume in the entire industrial sector to which the i-th firm belongs as the proxy for the F d i presence in the export market. In particular, if the i-th firm belongs in N a c e with sector R for the 2-digit level, the presence o f F d i for the /-th firm in year t is defined by:
2 r for all reR srt'^r t -sit'^^it ,
1 Xr for all reR srt-srt where FS stands for the foreign ownership share o f the total equity capital.
The originality o f this study is, in addition to the spillover variable computed using formula (4 ), to estimate different types o f the F d i spillover variable that considers the multi-layered structure o f the N a c e industrial classification. W e argue that there is a close relationship between proximity in product and technological space (hereinafter "industrial-technological proximity") between the M n e s and domestic firms and the transferability o f export-related technology and knowledge from the former to the latter ( Table 2 ). The closer the position o f a domestic firm to an M n e in terms o f business type, the more likely that the domestic firm can obtain industry (sector)-specific information on foreign markets from the M n e . O n the other hand, if the M n e has a significantly higher level o f general technology and knowledge concerning export operation than the domestic firms, even though the M n e is in a remote position in terms o f business type, an indigenous firm can still greatly increase its chances for exporting its products or services by emulating such an M n e . At the same time, we also expect that the more homogenous an M n e is with respect to a domestic counterpart in terms of business type, the greater and more intense the competition between them will be in export markets. Hence, the possibility cannot be ruled out that the crowding-out effect o f the competition between M n e s and domestic companies may eliminate all or part of the F d i export-promoting effect due to the transfer o f industry-specific technology and knowledge.
The externality brought to domestic firms by the export activity o f M n e s will be actuated as an accumulation effect o f all the factors described above. In other words, it is possible that F d i with a different industrial-technological proximity may have a different impact in terms o f not only extent but also direction. Standing on this premise, we adapt a set o f F d i spillover variables reflecting the multi-layered structure o f the industrial classification to detect the source o f the information spillover effect more effectively and precisely. Specifically, if the i-th firm belongs in N a c e with sector P for T a b l e 2 . R e l a t io n s h i p s a m o n g I n d u s t r i a l -T e c h n o l o g i c a l P r o x i m i t y , P r o b a b i l i t y o f E x p o r t -R e l a t e d K n o w l e d g e / T e c h n o l o g y T r a n s f e r f r o m M n e s t o D o m e s t i c F i r m s a n d D e g r e e o f C o m p e t i t i v e n e s s b e t w e e n b o t h s id e s i n E x p o r t M a r k e t s Industrial technological proxim ity
Probability o f export-related tech n o lo g y /k n o w led g e transfer from M n e s to dom estic firms D egree o f com petitiveness betw een M n e s and dom estic firms in export m arkets the 4-digit level and sector Q for the 3-digit level, the export propensity of foreign firms in sector P for the i-th firm is defined as:
SPH.lAlt = Xp for all peP sp f^^p t -sit'^^it
I p for all peP 5pt-sit
In addition, the export propensity o f foreign firms in sector Q, excluding the lower subsector P, is measured using the following formula:
Spill3N, Xq for all qeQ Sqt'^^qt-Xp for all peP sp t'^^p t
Xq for all qeQ Sqt-Xp for all peP spt
Similarly, the export propensity o f foreign firms in sector R, excluding lower subsector Q, is given by:
Xr for all reR srt'^rt~X q for all qeQ sqt'^q t
lt Xr for all reR srt~Xq for all qeQ sqt
As shown in Figure 2 , the above spillover variables express the triple nested structure with boundaries set by the difference in the industrial classification o f the foreign firm group surrounding the i-th firm. Namely, the numbers 2, 3, and 4 included in the variable names stand for the levels o f aggregation in N a c e , and N at the end denotes that the variable has a nested structure in the relationship with the lower categories. The empirical mode including these three nested spillover variables in the right-hand side is hereinafter called the "nested variable model" and is distinguished from the conventional model expressing the export propensity o f foreign firms with only a single variable, namely, S p ill2 (Iwasaki et al., 2011) . Table 3 reports the correlation matrices o f the four types o f F d i spillover variables that are actually calculated using the census data described in the previous section. As the table shows, the correlation coefficient o f the nested variables, S p ill2 N , S p ill3 N , and S p il l 4, is a little under 0.228 even with the maximum combination. It is, hence, unlikely that the simultaneous estimation o f these spillover variables may cause a serious multicollinearity problem.
Together with the direct management participation o f foreign investors, which is another matter o f concern in this paper, we pay attention to the organizational and technological innovativeness, capital intensity, quality o f human capital, research and development capacity, organization size, and company location as firm-specific factors affecting the level o f variable costs. The extent o f management participation by foreign investors is captured using the aforementioned foreign ownership share (FS). The organizational and technological innovativeness is measured by the total factor productivity (Tfp) estimated using the semi-parametric m ethod first developed by Olley and Parks (1996) and further improved by Levinsohn and Petrin (2003) .5 The Levinsohn-Petrin estimator is widely used as the means to accurately measure T f p , since it treats simultaneous bias arising from the endogenous relationship between factor inputs and productivity by adopting intermediate inputs as the firm-specific proxy of the productivity shock, which is unobservable for econometricians.6 As proxies for the capital intensity, the human capital quality, and the research and development capacity, we use the total assets per employee (K /L ), labor costs per employee (LC), and intangible assets per employee (R& D), respectively. The organizational size is measured by the annual average number o f employees (Size). In the empirical analysis, the natural logarithms o f these four variables are used. As for the company location, the fixed-effects o f the capital region and the eastern region are controlled by the capital region location dummy variable (C a p ita l) and the eastern region location dummy variable (East), respectively. The default category consists o f the firms located in the western region. Hereinafter, FS and the other seven variables are collectively called the "firm characteristics variable" for brevity.
W hen estimating formula (3), in addition to the three groups o f independent variables specified above, the time fixed-effects dummy variable and industry fixedeffects dummy variable are also included in the right-hand side o f the estimation equation. The firm-level individual effects are controlled by using the random-effects probit panel estimator following Heckman (1981) .7 O ur empirical analysis proceeds through a three-step approach: first, we identify the specific characteristics o f export firms and check the possibility o f reverse causality between such firm-level characteristics and the probability o f export market entry. Second, we estimate the baseline model o f export decision. Finally, by extending the empirical model, we analyze the relationship o f the heterogeneity o f F d i and domestic firms to the information spillover effect.
4. E x p o r t P r e m i a a n d M a r k e t E n t r y A series o f previous studies repeatedly confirms the predominance o f export firms over non-export firms, beyond the difference o f countries and industrial sector, in terms of productivity, capital and technology intensity, human capital, and firm size. In addition, according to Bernard et al. (2007) , such differences in firm characteristics between the two firm categories precede entry into foreign markets. In addition, some empirical studies strongly suggest that foreign ownership is one o f the outstanding characteristics o f exporters (Willmore, 1992; Kimura and Kiyota, 2006; BlanesCristobal et al., 2008) .
Using the firm characteristics variables m entioned in the previous section, we examine whether the above relationship can also be observed in Hungarian firms. Table 4 presents the results. Here, sample firms are divided into the "exporters" (7,2002 ~ 1) ar|d the "non exporters" (7 ,2002 = depending on an actual export experience in the current term (i.e., 2002 in the case o f Table 4 ). Furthermore, the exporters are split into two subgroups depending on their actual export experience in the subsequent term (i.e., in 2003), the "always exporters," which continued their export business for two consecutive terms (7,2002 ~ 7/2003 = ') ar'd the "export stoppers," which exited the export market in the subsequent term (7,2002 = 7;2003 = 0)-Similarly, the non exporters are split into two subgroups, the "never exporters," which have had no actual export experience for two consecutive terms (7,2002 = 7,2003 = and the "export starters," which entered foreign markets in the subsequent term Table 4 shows that, with the only exception o f the comparison based on the T fp variable in the manufacturing industry, exporters significantly outperform non exporters in terms o f firm characteristics variables. The difference between the two groups o f firms is statistically significant at the 1% level according to the t test or W ilcoxon rank-sum test. Among the four subgroups, the always exporters outstrip the three remaining 7
The dynamic bivariate dichotomous choice model can be estimated by the fixed-effects linear probability model besides the random-effects probit model propounded by Heckman (1981) . However, the former is an estimation method using two terms of the lagged'value o f independent variables as instruments, and it is difficult to use this method with data with an insufficient length of time-series. Therefore, as in other previous studies, we apply the random-effects probit estimator to all export decision models reported in this paper.
T a b l e 4 . U n i v a r i a t e A n a l y s is o f t h e R e l a t io n s h i p b e t w e e n t h e A c t u a l E x p o r t _______ E x p e r i e n c e o f D o m e s t i c F i r m s a n d t h e F i r m -S p e c if i c F a c t o r s , 2 0 0 2 (a) M anufacturing (N = 4276) E x p o rt status groups o f firms in all cases excluding the comparative results on the basis o f the T fp variable in the manufacturing industry and the R& D variable in the service industry. O n the other hand, the never exporters are inferior to the other groups o f firms. The export stoppers and export starters lie between the always exporters and the never exporters, and it is difficult to determine which is better. According to the results o f the A n o v a or Kruskal Wallis test, this relationship is also statistically significant at levels o f 5% or less. In addition, regarding the R& D variable in the service industry, the difference between the export starters and the always exporters is very narrow (2.6925 versus 2.6673).
Next, we examine whether the relationship indicated in Table 4 between the actual export experience and the firm characteristics can be confirmed for the whole analysis period. To this end, we regress the pooled firm characteristics variable (Z)f) into the export statuses defined above while controlling the firm size (Siz e ) (except for those cases in which the firm size itself is a dependent variable), location fixed-effects (Ca p it a l and Ea s t ), industry fixed-effects, and time fixed-effects, as in:
and in Table 5 shows the estimation results. W e use W hite's heteroskedasticity-consistent standard errors for all specifications. As the time-invariant variables are contained in the part o f the control variables o f Equations (8) and (9), the pooling O l s or random-effects model are the available estimation methods for them. Because the Breusch-Pagan test rejected the null hypothesis that the variance o f the individual effects is zero for all models at the 5% significance level, the estimation results of the random-effects model are reported in Table 5 .
Z it = ix + 8 A L W A Y S it + 0 S T O P it + $ S T A R T it + & W-
The estimation results o f Equation (8) show that the exporters in both the manufacturing and service industries have a significantly higher value o f all the six firm characteristics variables than the non exporters. Furthermore, according to the estimation results o f Equation (9), the firms with actual export experience either in the Table 4 .
The estimation results above support the self-selection hypothesis in the sense that, with respect to Hungarian firms in the early 2000s, the better the organization and human capital, the higher the productivity, and the larger the firm size, the greater the probability o f export market entry (Clerides et al., 1998; Bernard andjensen, 1999) . In theory, however, the leaming-by-exporting hypothesis, according to which the export activity triggers fierce market competition overseas and contact with the foreign firms and customers and, consequently, such activity brings ex-post positive changes to the exporter's firm organization and management, can also hold true (Wagner, 2002; Girma et al., 2004) . It is conceivable that the larger the ex-ante gap in productivity and technological level is between the domestic firms and their counterparts in foreign countries, the more the potential learning-by-exporting effect is enhanced. In this sense, it is not a coincidence that studies o f developing economies provide strong supporting evidence for the learning-by-exporting hypothesis (Biesebroeck, 2005; Yasar and Rejesus, 2005) .
The leaming-by-exporting hypothesis can also be applied to Hungary, which belongs to the former communist bloc, which was regarded as a technologically underdeveloped region. In addition, there may be a reverse causality between the actual export experience and the ownership structure in the sense that the foreign investors willingly sink their capital into prospective firms entering foreign markets by overcoming the significant sunk costs. To examine this possibility, we re-estimate Equations (8) and (9) by replacing their left-hand side with the ex-post change in the firm characteristics variable. From the estimation results in Panel (b) o f table 5, it is difficult to determine whether the start o f an export business by a Hungarian local firm brings about a notable ex-post improvement in the firm's characteristics, including the foreign ownership share.8 The only exception is firm size measured by the annual average num ber o f employees, suggesting that Hungarian exporters tend to keep increasing employment after an overseas advance.
In contrast to the self-selection hypothesis, we cannot obtain strong supporting evidence for the learning-by-exporting hypothesis in the case o f Hungary. However, an endogenous relationship between the export activity and the firm characteristics is not completely ruled out. In addition, it is natural to assume that an information transfer 8 Namely, the results indicate that it is less likely that foreigners cherry pick the best, most productive and profitable domestic firms, which are also more likely to export. Although the details are omitted due to space limitations, we obtained a similar result from a comparative analysis of export firms and non-export firms using the propensity score matching method practiced by Yasar and Rejesus (2005) and Wagner (2002) .
from an M n e to a local firm will exert actual influence on the latter's export activity with a certain time-lag interval. Thus, in order to avoid the endogeneity o f export market entry and the firm characteristics and other possible simultaneity problems and to take the possible time-lag effect o f information spillover into consideration, we lag all the independent variables one year following Bernard and Jensen (2004) . Accordingly, the goal o f our empirical analysis is to estimate the export decision model o f the form:
where a is a constant term.
. D e t e r m i n a n t s o f E x p o r t D e c i s i o n : B a s e l in e E s t i m a t i o n
W e first present the estimation results o f the baseline model. Table 6 contains the estimated parameters for the conventional model expressing the export propensity o f M n e s with a single variable as Models , the spillover variable S p ill2 is estimated with a positive sign with statistical significance at the 5% level. In other words, the domestic firms in the manufacturing industry enjoy a positive externality promoting the export of products from M n e s belonging to the same sector o f the industrial classification at the 2-digit level. In other words, the export activity o f foreign-owned manufacturing firms, as a whole, brings to domestically owned companies an information spillover effect that overtops the crowding-out effect arising from interfirm competition. The nested variable model [2] presents more detailed information about its source. The information spillover effect on domestic firms comes not only from the foreign firms belonging to the same sector at the N a c e 4-digit level (Enterprise Layer I in Figure 2 ) but also from the foreign firms operating at the most peripheral position in the industrial classification (Enterprise Layer III). At the same time, model [2] also indicates that the foreign firms covered by S pill3 N variables (Enterprise Layer II) have a negative externality on domestic firms. However, we confirmed that the F d i externalities coming from these three different enterprise layers are positive by rejecting the null hypothesis that the sum of the coefficients o f the nested F d i spillover variables is zero at the 1% significance level according to the Wald test ( x~7.93, Notes: aAU m odels are estim ated using the random -effects p ro b it estim ator. T h e robust standard errors are rep o rted in parentheses. ***, **, and * d enote statistical significance at the 1%, 5%, 10% levels, respectively. bN u ll hypothesis: All coefficients are zero. Source: A u th o r's estim ation. F or definitions and descriptive statistics o f the variables, see A ppendix. of industrial classification, and, in addition, the Wald test strongly rejects the null hypothesis that the F d i spillover effect is zero as a whole =16.35, £>=0.000). W e interpret these results as evidence that the information spillover effect originating from the export activity o f M n e s certainly exists in both the manufacturing and service industries in Hungary even though the channels and extent are largely different.
W e also obtained supporting evidence for another F d i export-promoting effect which is examined in this paper, namely, the effect o f direct participation o f foreign investors in company management. Indeed, the foreign ownership share (FS) is positive and significant at the 1% level in all specifications, and its regression coefficient presents an economically meaningful value, suggesting that F d i into Hungary also plays a very important role as an internal channel for converting domestic firms into exporters.9
The trade environment variables do not exert a significant impact on the export activity o f domestic firms in either the manufacturing or the service industries. O n the other hand, among the firm characteristics variables, in addition to foreign ownership share, the K /L , LC, R&D, and S iz e variables, which are the proxies for capital intensity, human capital quality, research and development capacity, and organizational size, respectively, obtain relatively robust and positive estimates. These results are consistent with the large majority o f previous studies on developed and developing economies. However, the T fp variable, which reflects the organizational and technological innovativeness, contrary to our expectations, is insignificant for the manufacturing industry and negative at the 5% significance level for the service industry.
The location fixed-effects presented by the CAPITAL and E a s t variables vary considerably between manufacturing firms and service firms: in the case o f the manufacturing industry, the further west in the country a firm is located, the greater the potential for product export is, ceteris paribus. In the service industry, the export market entry probability o f firms located in the capital region is significantly higher than that of firms located in the western and eastern regions. The physical accessibility to the EU market, the most important market for Hungarian exports, may exercise a considerable effect on the export activity o f manufacturing firms, probably through the impact on logistics costs. In contrast, service firms are relatively free from such physical restraints, and the possibility o f having a home base in the capital region suggests an advantageous effect on the acquisition o f market information and customers o f foreign countries. This is an interesting empirical finding from the viewpoint o f firm location theory.
The estimation results reported in Table 6 further demonstrate that the burden of an initial investment concerning export market entry is a critical management issue to be overcome for Hungarian domestic firms. In both industries, the estimate o f the lagged endogenous dependent variable is positive and significant at the 1% level, and its coefficient exceeds the value o f 2.00 in all specifications. The coefficient o f the lagged endogenous dependent variable in the export decision model o f U.S. firms estimated by Bernard andjensen (2004) is from 0.203 through 0.665 (Table 5 , p. 567). The estimate in the study o f Blanes-Cristobal et al. (2008) concerning the sunk costs for Spanish exporters is 1.316 (Table 2, p. 112). Therefore, although it is not a precise comparison, we conjecture that the sunk costs o f export market entry, which Hungarian domestic firms face, are likely to be much higher than those in the U.S. and Western Europe. The relatively high initial cost o f advancing overseas may be a characteristic o f former socialist transition economies, where the market economy was still underdeveloped even in the early 2000s.
.
I n f o r m a t i o n S p i l l o v e r a n d H e t e r o g e n e i t y o f F d i a n d D o m e s t i c F i r m s
The estimation results o f the baseline models reported in the previous section strongly suggest a close association between the industrial-technological proximity of M n e s to domestic firms and the information spillover effect. The emergence o f the F d i spillover, however, can also be greatly influenced by the heterogeneity o f the foreign firms, as originators o f the externality, and domestic firms, as benefit recipients. In this section, we empirically examine this issue through the extension o f the empirical model.
.1 H e t e r o g e n e i t y o f F d i
From the viewpoint o f the heterogeneity o f foreign firms, we pay attention to their investment mode and organizational size. Compared to a wholly-owned local subsidiary, it is relatively difficult for a joint venture with domestic investors to maintain secrecy with respect to its technology or information provided by the parent firm. In addition, JV firms tend to have a stronger organizational and human connection with the local business community. Consequendy, as a channel for information diffusion from M n e s to domestic firms, a JV firm is assumed to play a more active role than that played by a wholly-owned local subsidiary, ceteris paribus. Indeed, Javorcik and Spatareanu (2008) found a strong positive externality o f JV firms in comparison with fully foreign-owned firms from their empirical analysis on the F d i productivity spillover effect in Romania.
The firm size is also relevant to the information spillover effect. If other conditions are equal, the possibility o f the leakage o f internal knowledge and information may increase along with the expansion o f the firm organization and operation. In addition, it is believed that because o f its major presence in business communities and the strong social disclosure requirements, including government regulations in incoming countries, a large firm can easily become the target o f information extraction by local firms.
T o examine the above hypothesis, we divide foreign firm samples into two groups depending on investment mode or organizational size and estimate the F d i spillover variables calculated for each individual sample group. The division by investment mode is based on whether the foreign ownership share is 100%, and that by organizational size is based on the 75 percentile o f the annual average num ber o f employees.
The estimation results are shown in Table 7 . Although all models include the same trade environment variables, firm characteristics variables, lagged endogenous dependent variable, and time and industry fixed-effects dummy variables as the baseline model in their right-hand sides, the table reports solely the estimated parameters o f the Table 7 shows the estimate o f the spillover variables o f fully foreign-owned firms and foreign JV firms; F u l is added to the variable name o f the former, and J V is added to that o f the latter. Panel (b) o f the same table reports the estimation results o f the spillover variables o f large M n e s and small M n e s in terms o f the total num ber o f employees; B ig is added to the variable name o f the upper group, and Sm e is added to that o f the lower one.
From these results, we confirm that an information spillover effect in the manufacturing industry, regardless o f its extent and direction, is strongly originated from fully foreign-owned large firms. In the case o f Hungary, these firms represent the fullyowned subsidiaries o f the world's major international enterprises. However, Panel (a) of Table 7 indicates that foreign JV firms also generate a significant positive externality. According to the estimation results o f the nested variable model [2] , this is mainly brought about by firms with the most distant proximity in terms o f industrial classification (Enterprise Layer ill in Figure 2 ). In the service industry, as compared to manufacturing firms, the role o f small and medium-sized foreign companies is very distinctive as the economic entities prom oting the export activity o f domestic firms. According to the estimation results o f model [8] , the foreign firms belonging to the lower group in terms o f the organizational size produce a significantly positive information spillover effect in each and every enterprise layer comprising the 2-digit level industrial classification. This result demonstrates that, in the case o f the service industry, it is much easier for domestic firms to understand and imitate the export operation o f small and medium-sized foreign companies than that o f larger ones. In sum, we found that the source and extent o f the information spillover effect may vary greatly depending on the industrial sector, even in the same country.
H e t e r o g e n e it y o f D o m e s t ic Fir m s
Next, we look at the relationship o f the heterogeneity o f domestic firms to the information spillover effect. Here, we focus on the presence o f a foreign investor(s) as a business partner, the firm size, and the human resource and organizational capacity. W e expect that these factors will positively affect the export potential o f domestic firms by improving their ability to collect external information and their adaptive capacity in the export business.
T a b l e 7 . F d i H e t e r o g e n e i t y a n d I n f o r m a t i o n S p il l o v e r E f f e c t To validate this hypothesis, we estimated the interacted terms o f the firm characteristics variables reflecting the above three factors and the F d i spillover variables. As with the baseline model, we use foreign ownership share (FS) and the annual average number of employees (Siz e ) to represent the management participation o f foreign investors and the firm size, respectively. O n the other hand, it is difficult to express the human resource and organizational capacity o f a domestic firm using any one o f the firm characteristics variables. Thus, we perform the principal component analysis o f the T fp, K /L , LC, and R&D variables and use its first component score (O r g ) as a proxy o f a firm's capacity for human resources and organization. As shown in Table 8 , the O r g variable explains nearly 50% o f the total variance o f the four variables in both industries and adds original variables in a balanced manner.
The estimation results o f the extension model, containing the interacted terms of FS, Siz e , and the newly introduced O r g variable and the F d i spillover variable (s) in its right-hand side, are listed in Table 9 .10 The results demonstrate that each factor, i.e., foreign ownership, firm size, and human resource and organizational capacity, is effective in the absorption o f know -how and technology diffusing from the export activity of M n e s. However, there is a significant difference in the extent among factors and industrial sectors. For instance, in models [1] and [2] reported in Panel (a) o f Table 9 , the interacted terms o f the FS, S p ill2 , and S p ill2 N variables produce statistically significant and positive coefficients. The information suggests that the participation of foreign investors in the management o f a manufacturing firm is an effective means o f enjoying F di externality more efficiently. However, the same effect cannot be observed in the service industry. O n the other hand, it is highly probable that human resource and organizational capacity are more critical for service firms than for manufacturing firms to absorb the information spillover effect and apply it to export business. Indeed, Panel (c) o f Table 8 shows that all interacted terms o f O r g variable and Fdi spillover variables in models [11] and [12] dealing with the service industry are estimated with a positive sign, and the statistical significance o f their estimates is substantially higher than that for manufacturing firms reported in models [9] and [10].
As described above, although the heterogeneity o f domestic firms is closely related to the information spillover from M n es, there is a difference in its extent depending on the nature o f the heterogeneity or the industrial sector.
7.
C o n c l u s io n s
In this paper, we empirically examined the determinants o f export market entry by domestic firms using large-scale panel data on Hungarian firms for the early 2000s. W e found that direct transnational investment greatly stimulates the export activity of domestic firms in Hungary through two channels, that is, direct management 10 To avoid multicollinearity, four firm characteristics variables are removed from the right-hand side of the regression model with the ORG variable.
T a b l e 8 . P r i n c i p a l C o m p o n e n t A n a l y s is o p t h e H u m a n R e s o u r c e a n d O r g a n i z a t i o n a l participation by foreign investors and the information spillover originated from incoming M n es. The nested variable model, which has a set o f spillover variables reflecting the multi-layered structure o f the N a ce industrial classification in its righthand side, can more precisely specify the source, extent, and direction o f the Fdi externality affecting the export decision o f domestic firms than the conventional model, which expresses the export propensity o f foreign firms with a single variable.
The estimation results o f the nested variable model reported in Section 5 strongly suggest that there is a close causality between the industrial-technological proximity of M nes to domestic firms and the information spillover effect. In addition, the empirical analysis conducted in the previous section reveals that the investment mode and organizational size o f foreign firms and the ownership structure and organizational size o f domestic firms as well as the human resource and organizational capacity greatly affect the possibility and extent o f the information spillover effect.
W e also confirmed that the findings o f previous studies on developed and developing economies are generally applicable to Hungary, a post-socialist transitional country. Specifically, the exporters in Hungary possess superior characteristics in terms 1 2 8 5 4 1 2 8 5 4 2 6 6 9 2 2 6 6 9 2 -4 2 5 7 . 7 7 -4 2 4 5 .6 3 -7 1 4 5 . 4 3 -7 1 2 7 .9 8 6 1 8 9 .3 6 * * * 617 0 .9 4 * * * 1 0670.33*** -1 0 6 4 7 .2 5 * * * o f capital intensity, quality o f human capital, research and development capacity, and firm size in comparison to non exporters. In addition, we found that Hungarian domestic firms face substantial sunk costs incurred by new entries into export markets.
By subjecting not only the manufacturing industry, which has been addressed in the large majority o f previous studies, but also the service industry to empirical analysis, this study gave great attention to the differences a distinction in the industrial sector brings to the structure o f the export decision model. The empirical analysis in this paper revealed that the mechanisms generating the information spillover effect and the effects o f firm location are very different between the two industries. The cost-benefit performance o f export prom otion policies for domestic firms can be improved through modification o f their institutional frameworks by taking this empirical evidence into account. Source: A u th o r's calculation. T T and E U 1 5 are from the H ungarian C entral Statistical O ffice's w ebsite (h ttp ://p o rta l.k s h .h u /) and Statistical O ffice o f the E u ro p ean U n io n 's w ebsite (h ttp ://e p p .e u ro sta t.e c .e u ro p a .e u /), respectively. T h e o th er variables com e from census data o fH u n g a ria n firms. See text for details.
